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(54) TPAHCnOPTHOE CPEflCTBO C 3/lEKTPOT^rOM 

Mcnon.bsoBaHMe: TpHacnopTHbie cpeACTBa H.a Konecax, BbinonHe.HH.bse c snescrpoT^roM, nanpwMep 
nHBannAHbie koji^ckm, a/ieicrpoKapbi h T.n. CymHOCTb w3o6peTeHi/m: b TpaHcnopTHOM cpeflCTBe Ka>KAbm v\3 
aneKTponpHBOflOB ABMweHi/m coa©P>kht Sjiok ynpaBneHun, ci/moBofi npeo6pa30BaTenb n nepBbm 
aneicrpoMexaHUHecKMM 6jiok, BbinonHeHHbiM c HcnonHMTenbHbiM ABuraTeneM, peAyKTopoiw n 
MexaHnnecKUM TopM030M. B ycrrpoficTBO BBeAeH BTopofi 3/ieKrpoMexaHMMecKiiM 6noK/TopMo>KeHHfl/, 
coeAUHeHHbtfi c TopM030M, nepBbm sneKTpoMexaHMHecKnw 5/iok CHa6>KeH M3MepnTeneM ymoBoro 
nonoweHWfl h nacTOTbi BpauieHi/m Bana ncnonHHTenbHoro ABwraTena, chjiobom npeo6pa30BaTenb 
BbinonHeH c bxoaom A/ia oTKnfOMeHMfl nuTaHMji, 6jiok ynpaBJieHna HaAeneH nornnecKUM 
nepeioiKDHaTejieM, ynpaBnaeMbiM ktiiomom, 3neMeHTaMM cpaBHeHH*, KoppeKrnpyK)LiinMM aneMemraiviM v\ 
cfcopMwpoBaTeneM ynpaBnaK)Li{iix cwmanoB. flpn stom o6ecneMMBaeTC« TopMOKeHne TpaHcnopTHoro 
cpeACTBa KaK b pewwvie "aneiapuMecKoro appeTupa" c wcnojib30BaHneM 3aMKHyTbix no ckopocth n ymy 
KOHTypoB b aneicrponpuBOAe ABMweHwa, TaK n c noMOLi|bK) MexaHnnecKoro TopM03a. ripuneM BK/iKDHeHwe 
nocneAHero npon3BOAHTCH numb TorAa, KorAa Heo6xoAHM0 pa3rpy3MTb ochobhom npwBOA ABHweHHfl n b 
aBapuPiHbix pe>KMMax. l~loAA e P>KaHi/ie MexaHnnecKoro Topwiosa bo B3BeA©HHOM coctophmm (Ko/ieca 
pacTopMO>KeHbi) ocyaiecTBnaeTCJ? npn Manbix 3Hepro3aTpaTax 6naroAapa npuH^TOiviy Bbino/meHWO 
BToporo aneicrpoMexaHUHecKoro 6noKa. 4 3.n.cjD-nbi, 2 nn., 1 Ta6n. 

H3o6peTeHne othochtca k TpaHcnopTHbiM cpeACTBaM Ha Konecax, BbinonHeHHbiM c a/ieicrpoTflroPi, n 
MO>KeT 6biTb ncno/ib30BaHo, Hanpuwiep, b MHBannAHbix KonacKax, s/ietrrpoKapax vi T.n. He3aBncnMo ot 
MMcna BeAymux Ko/nec. 

M3BecTHO TpaHcnopTHoe cpeACTBO c 3neicTpoTflrow, coAepwaunee Asa BeAyiMHX Koneca c OTAenbHbiMM 
sneicrponpuBOAaMM ABHweHwa, Ka>KAoe M3 KOTopbix BbinonHeHO c MUKponpoqeccopHbiM 6/iokom 
ynpaB/ieHUfl, cunoBbiM npeo6pa30BaTeneM n 3/ieicrpoMexaHMHecKHM 6jiokom, nyribT ynpaBneHUP c 
pyKOHTKOrt ynpaBneHMfl Tuna "a^omcthk", 3aAaTMMKOM ckopoctm n HanpaB/ieHna ABn>KeHna, 
aKKyMyn«TopHyK> 6aTapeK). flpn stom Ka>KAbiui M3 sneicrpoiviexaHMMecKHx 6jiokob a/ieKrponpuBOAOB 
ABn>KeHMfl BbinonHeH c HcnoJiHUTenbHbiM sneicrpoABMraTejieM, noAKnjoneHHbiM k BbixoAy cunoBoro 
npeo6pa30BaTen« m MexaHMMecKn coeAHHeHHbiM c ocbK) cooTBeTCTByjOLqero BeAyuuero Koneca [1]. 



HeAocTaTKOM yKa3aHHoro M3BecTHoro peLueHna ABfifieTCfi Hannnne b topmo3hom cucTeivie 

3/ieKTpOMarHMTHbIX MycjDT, KOTOpbie npM ABM>KeHMM TpaHCnopTHOfO CpeACTBa HaXOA^TCfl BO BICTIfOMeHHOM 
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coctohhi/iw. CBH3aHHbifi c 3thm pacxoA 3neKrpo3Heprw/i CTaHOBMTCw oco6eHHO He>KenaTenbHbiM B 
aBTOHOMHOM cucTeMe ntrraHi/m TpaHcnopTHoro cpeflCTBa, b HacTHOCtn ot aKKyrviynaTopHOM 6aTapen, TaK 
KaK npuBOAUT k cHM>KeHHK) 3anaca xofla TpaHcnopTHoro cpeACTBa. KpoMe Toro ynpaB/ieHne yKa3aHHbiMM 
Myc})TaMM nepe3 nyribT ynpaBneHnq cB*3aHO c nacTO noBTopqromwMca pewwMOM "BK/iKDHeHO- 
BbiKiihOHeHO" (npii npoxo>KAeHnn pyHKM ynpaBneHna nepe3 HefrrpanbHoe nono>KeHne), hto co3flaeT 
Heyflo6cTBa Ana nonb30BaTena n3-3a myMa, noflBnaHDmerocq npn cpa6aTbiBaHnn Mycfrr, onpeAenaeT 
HannHne sneicrpoMan-MTHbix noiviex n cHMweHHe HaAe>KHoc™. H3BecrHoe peiueHne xapaKTepn3yeTca 

TaiOKe HeBblCOKOM TOMHOCTbK) n03HI4HOHMpOBaHHfl B pe>KHMe OCTaHOBKH. 

Haw6onee 6nu3KHM peujeHMeM k npeAnaraeMOMy no coBOKyrmocTH cymecTBeHHbix npn3HaKOB flBnaeTca 
TpaHpnopTHoe cpeACTBO c sneicrpoTaroii b BHAe Kpecna-KonacKH, coAepwamee rbb BeAyu-iwx Koneca c 
OTAeribHbiMM npiiBOAaMM ABi/iweHwa, Ka>KAoe U3 KOTopbix BbinonweHO c 6noKOM ynpaBneHna, cnnoBbiM 
npeo6pa30BaTeneM u sneicrpoMexaHtmecKHM 6noKOM, nynbT ynpaBneHna c pyKoqTKotf ynpaBneHM^ Tuna 
"A^omctmk", 3aAaTMHKOM CKopocTM u HanpaBneHkm ABWweHHq n AaTMUKOM HyneBoro nonoweHHfl pyKOfiTKM 
ynpaBneHnq, aKKyMynjrropHyio 6aTapeto, npn 3tom Ka>KAbifi H3 3neKTpoMexaHumecKnx 6jiokob npwBOAOB 
ABn>KeHMfl BbinonHeH c ncno/iHMTenbHbiM sneicrpoABuraTeneM, Ban KOToporo cBH3aH nepe3 peAyKrop c 
ocbK) BeAyu4ero Koneca n c MexaHwmecKHM TopM030M [2]. 

HeAOCTaTKOM yKa3aHHoro n3BecTHord petueHnq, Bbi6paHHoro b KanecTBe npoTOTHna, HBnqeTcq 
ncnorib30BaHne b topmo3hom cHCTeMe ycTpoficTB b bma© sneicrpoMaoiHTHbix Mycfrr, Tpe6y*OLi4i/ix pacxoAa 
3neicrpo3HeprMH b pe>KHMe ABHweHHq Ha hx noAAepwaHue bo BKntoneHHOM coctohhhm, hto CHHwaeT 
3anac xoAa b cucTeMax c aBTOHOMHbiM nuTaHneivi, co3AaeT HeyAo6cTBa b sKcn/iyaTaqnn M3-3a nacToro 
nepeKTiKDMeHna Mycfrr m CBfl3aHHoro c stum aKycTunecKoro tuyivia, onpeAenaeT HannMne 
sneKTpoMarHMTHbix noMex m CHH>KeHne h3a©>khocth. 3to peuueHne xapaicrepn3yeTcq kpoms Toro 
HeBbicoKOw TOMHOCTbK) no3Mi4MOHnpoBaHHfi npii ocTaHOBKe TpaHcnopTHoro cpeACTBa, a npuMeneHne 

KOHTaKTHOrO (nOTeHMHOMeTpMMeCKOrO) 33A3TMHKa CKOpOCTM ABH>KeHMfl CHH>KaeT HaAe>KHOCTb CUCTeMbl. 

B TpaHcnopTHOM cpeACTBe c sneicrpoT^row no n3o6peTeHMK> pewaeTCH 3aAana noBbiLueHi/m h3a©>khocth, 
CHH>KeHHfl pacxoAa 3neKTpo3Hepn/in, noBbiweHHfl tohhocth no3ni4MOHi/ipoBaHM^ npui ocraHOBKax, 
CHH>KeHMfl tuyivia m sneicrpoMamHTHbix noiviex. 

yKa3aHHa« 3aAana pewaeTC* TeM, hto b M3BecTHoe TpaHcnopTHoe cpeACTBO c sneicrpoTflrort, 
coAepwauuee sneicrponpMBOAbi, Ka>KAbiPi 143 KOTopbix coctomt v\3 nocneAOBaTenbHO coeAHHeHHbix 6noKa 
ynpaBneHwq, cunoBoro npeo6pa30BaTen.q \a 3/ieKTpoMexaHkiMecKoro 6jiok3 RsweHW, Bbino/iHeHHoro c 
McnoxiHMTenbHbiM sneicrpoABMraTeneM, CB«3aHHbiM nepe3 peAyicrop c ocbK> cooTBeTCTBywiqero BeAyLnero 
Koneca, m MexaHMHecKMM TopM030M, nyribT ynpaBfieHUH c 3aAaTMMKOM ckopocth m HanpaBneHWfl 
ABn>KeHnq, BBeAeH sneiapoMexaHMHecKnw 6hok TopMO>KeHnq, BbinonHeHHbiM c BxoAaMM no nucny 

3/ieKTponpMBOAOB \A 06LI4MM BblXOAOM, CB33aHHblM C MexaHUHeCKHMH TOpM03aMH nocneAHMx, B Ka>KAOM 

" sneKTponpPiBOAe 6rioK ynpaBxieHMfl CHa6>KeH y3noM nornMecKoro nepeKnioHeHMq c TpeM.q BXOAaMn m . _ 

Tpeiviq BbixoAaMM, ynpaBnaeMbiM nepeicnKDMaTeneM, ABya/ia sneivieHTaMM cpaBHeHu^, AByiviq 
KoppeKTupyjoLAMMn 3neMeHTaMn m cjDopMnpoBaTeneM ynpaBnqK>ainx cumanoB, 3neKTpoMexaHMMecKMM 
6noK ABM>KeHMq - M3MepMTeneM yrnoBoro nono>KeHMq m nacTOTbi BpaiueHnq Bana ncnoriHMTenbHoro 
sneicrpoABuraTenq, a Ka>KAbiw cmjiobom npeo6pa30BaTenb BbinonHeH c AononHHTeribHbiM bxoaom 
OTKnHDHeHnq nuTaHna, npn 3tom b Ka>KAOM sneicrponpuBOAe nepBbiw bxoa nepBoro sneMeHTa cpaBHeHMfi, 
'qBnqjoaiMMcq bxoaom 6noKa ynpaBneHnq, noAKmoneH k BbixoAy 33AaTHHKa ckopocth m HanpaBneHwq 
ABM>KeHnq, a BTopoii bxoa - k nepBOMy BbixoAy i/i3MepnTerm yrnoBoro nono>KeHnq n nacTOTbi BpauqeHnq 
Bana ncnoxiHUTeribHoro sneicrpoABuraTenq, bxoa nepBoro KoppeianpyioLMero s/iewieHTa Mepe3 
ynpaBnqeMbiM nepexniOMaTenb coeAMHeH c nepBbiM bxoaom m bwxoaom nepBoro sneMeHTa cpaBHeHna, a 
bwxoa - c oahmm H3 bxoaob BToporo 3neMeHTa cpaBHeHnq, noAKnioneHHoro APyruM BXOAOM KO BTOpOMy 
BbixoAy M3MepnTenq ymosoro nono>KeHMq n nacTOTbi BpameHnq Bana ncnonHMTenbHoro 
sneiorpoABuraTenq, a BbixoAOM - ko BXOAy BToporo KoppeKTMpyioii4ero sneMeHTa, BXOAbi c^opMnpoBaTenq 
ynpaBn«»ou4Mx curHanoB coeAHHeHbi c BbixoAOM BToporo Koppeicrnpyioaiero sneMeHTa n o6ommh 
BbixoAaMM n3MepnTenq yrnoBoro nono>KeHnq n nacTOTbi BpameHMq Bana ncnonHMTenbHoro 
sneicrpoABuraTenfi, a bwxoa qBnqeTcq BbixoAOM 6noKa ynpaBneHuq, BXOAbi y3na nornnecKoro 
nepeicnKDMeHnq noAKntoneHbi k nepBOMy BXOAy nepBoro sneMeHTa cpaBHeHnq, BbixoAy BToporo sneMeHTa 
cpaBHeHMq n BTopoMy BbixoAy n3MepnTenq yrnoBoro nono>KeHMq n nacTOTbi Bpau^eHMq Bana 
ncnonHMTenbHoro sneicrpoAsnraTenq, a BbixoAbi - k ynpaBn^KDmeMy BXOAy ynpaBnqeMoro 
nepeicniOMaTenq, BXOAy OTKnKDMeHnq nuTaHnq cunoBoro npeo6pa30BaTena n cooTBeTCTsyKDLLieMy BXOAy 
sneicrpoMexaHnnecKoro 6noKa TopMo>KeHnq . 

YKa3aHHaq coBOKynHOCTb npn3HaKOB onpeAenqeT B03MO>KHOCTb BioiKDMeHnq MexaHnnecKnx TopM030B n 
pacTopMa>KHBaHnq BeAyninx Konec c noMoajbio BBeAeHHoro sneiapoMexaHMMecKoro 6noKa TopMOweHi/ifl. 
Ero BKnjoneHne n noAAep>KaHne b pa6oneM coctoahhh (Anq pacTopMa>KHBaHwq Konec) Tpe6yeT MeHbLunx 

3aTpaT SneKTpOSHeprUM B CpaBHeHMH C M3BeCTHblM yCTpOMCTBOM. 
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BbinoriHeHue 6noKa ynpaBneHH* no w3o6peTeHw*o peariM3yeTTopMO>KeHne b pe>KHMe "anetcrpuHecKoro 
appeTupa" (b 33MKHyTOM no yrnoBOMy nonoweHWKD n ckopoctw cucTeivie perynnpoBaHua), noflo6HOM 
pe>KMMy Topivio>KeHMa, oSecnenwBaeMOMy c noMooibio aneicrpoMarHMTHbix MycfcT, ho ocymecTBn*K)LL4HM 
ero npn MeHboinx 3aTpaTax 3neKrpo3Heprnn v\ c 6onee tomhwivi no3HLiMOHMpoBaHneM TpaHcnopTHoro 
cpeflCTBa. B ycnoBnax TopivioweHH*, Tpe6y>OLiinx 6onbuuoro MOMeHTa Ha yAepwaHwe (Hanpwviep npn 
ocTaHOBKe TpaHcnopTHoro cpeflCTBa Ha yioiOHe) Moryr 6biTb BBeAeHbi b flewcTBi/ie MexaHnnecKne TopM03a 
c noMOLMbK) snetcrpoMexaHMMecKoro 6noKa TopMo>KeHHH. BKntoneHne MexaHnwecKnx topmo30b 
npow3BOAUTCfl nuLUb TorAa, KorAa Heo6xoAHMO pa3rpy3MTb ochobhom npuBOA ABHweHUH (ocTaHOBKa Ha 
6ojibLuoM yK/ioHe, HenpeoAonwMoe npenaTCTBue) h He ocyiAecTBnfleTC* TaK Macro, KaK b m3b©cthom 
ycTpowcTse (npn k3>kaom nepexoAe ynpaBnatoiitero cwrHana sepe3 Hyrib), hto npnBOAUT k CHwweHHK) 
iiiyiwa m sneKTpoMamnTHbix noiviex n onpeAermeT noBbiuieHwe HaAe>KHocTM. 

SneKTpoMexaHUHecKUM 6hok TopMOKeHna Mo>KeT BKniOHaTb b ce6* nocneAOBaTenbHo coeAMHeHHbie 
BcnoMoraTeribHbie 6jiok ynpaBneHii*, cmjiobom npeo6pa30BaTenb m 3neicrpoABnraTenb, CBR3aHHbm nepe3 
BcnoMoraTenbHbiii peAyicrop c KynaHKOBbiM MexaHH3M0M, n3iviepuTenb yrnoBoro nono>KeHWfl n sacTOTbi 
epaLqeHMfl Bana BcnorvioraTenbHoro snenrpoABuraTerm h AaTMHK KOHqeBoro nonoweHna 
BcnoMoraTeribHoro peAyicropa, BbixoAbi KOTopbix noAKntoMeHbi k cwrHanbHbiM BXOAaM BcnoivioraTenbHoro 
6noKa ynpaBfieHMH, npn stom ynpaBnatOLMHe BXOAbi nocneAHero m bwxoa KynaHKOBoro MexaHM3Ma 

flBJlflKTTCfl COOTBeTCTBeHHO BXOAaM H H 06UL4HM BblXOAOM ASHHOrO 6/1 OKa. 

YKa3aHHoe BbinonHeHne sneicrpoMexaHHHecKoro 6noKa Topi\/io>KeHWfl o6ecneHHBaeT wianoe noTpe6neHne 
snejcrposHeprnn b paSoneivi pewwvie, KorAa MexaHMnecKUM topmo3 HaxoAHTC* bo B3BeAeHHOM coctohhmh 
m ocb BeAymero Koneca pacTopMO>KeHa. Ilpn stom KynaMKOBbM MexaHM3M o6ecnennBaeT bo B3BeAeHHOM 
cocTOfiHMn KOMneHcaqnK) Tpe6yeMoro HananbHoro ycunum, nocne nero Bpaujatouivift MOMem- 
3neicrpoABnraTen« MoweT 6biTb yMeHbiueH ao 6nn3Koro k Hynra 3HaMeHw*. YMeHbiueHMe MOMeHTa nyTeM 
CHM>KeHMfl noTpe6n^eMbix ot ci/moBoro npeo6pa30BaTena tokob, npon3BOAHTca no cumany c KOHqeBoro 
AaTHMKa nono>KeHM5i, onpeAen^KJUjeMy CHM>KeHne ynpaBn^JOLqero B03AeficTBMfl Ha BXOAe 
aneicrpoMexaHUHecKoro 6noKa TopMoweHwa. 

BcnoMoraTenbHbiM sneicrpoABwraTenb sneicrpoMexaHHHecKoro 6/ioKa TopMOKeHna Mo>KeT 6biTb Bbino/iHeH 
b BMAe CMHxpoHHoro sneicTpoABwraTen* c B036y>KAeHneM ot nocTOHHHbix MamnTOB, a H3MepnTenb 
yrnoBoro nonoweHMH h nacTOTbi Bana BcnoivioraTenbHoro sneicrpoABHraTen* - b bma© coBOKynHocTM 
Bpaii|aHDLi4erocfl TpaHccfcopMaTopa n BKntoMeHHoro Ha ero BbixoAe npeo6pa30BaTenfl "yro/v cKopocTb-Kon"- 

HcnojiHUTenbHbiw aneicrpoABMraTe/ib sneicrpoMexaHMHecKoro 6noKa /\&\a)k&h\a^ sneicrponpuBOAa MO>KeT 
6biTb BbinonHeH b BHAe cnHxpoHHoro ABwraTe/ifi c B036y>KAeHneM ot nocTO^HHbix MamnTOB, a 
. M3 M^PJf!I?nb yrrioBoro nono>KeHMfl m nacTOTbi BpameHHH Bana ncnonHMTenbHoro sneKrpoABuraTena - b 
BMAe coBbkynFocTH Bpamajoi^erocyi TpaHcc}DopMaTopa n BKnraMeHHoro na ero~BbixbAe~np^6pa30BaTenfl 
"yro^» CKopocTb-KOA". 

Mcnonb30BaHne b TpaHcnopTHOM cpeACTBe ncnonHHTenbHbix ABuraTeneCi nepeivieHHoro TOKa (BMecTO 
ABi/iraTeneM nocTo^HHoro TOKa) onpeAenaeT noBbioieHne HaAewHoc™ cucTeMbi, yA06cTBa SKcnnyaTaqnn 
- -m noBbiojeHna tom h oct m ynpaBneHMH. 

3aAaTHHK ckopoctm m HanpaBneHna ABM>KeHHfl nynbTa ynpaBneHM* MO>KeT 6biTb cHa6>KeH pyKO^TKoPi 
ynpaBneHMjq Tuna "a>komctmk" c 6ecKOHTaKTHbiM 3aAaHweM BenuMMHbi Tpe6yeMoii ckopoctm n 
HanpaBneHua ABn>KeHnq, hto Tame yBennnnBaeT HaAe>KHOCTb cucTeMbi. 

Ha cjDnr. 1 npeACTaBneHa 4)yHKMMOHanbHaH cxeivia ynpaBneHna TpaHcnopTHbiM cpeACTBOM no 
M3o6peTeHMK> Ha npuMepe ero BbinonHeHH* c ABywia BeAyu4HMn KonecaMn, cHa6>KeHHbiMM oTAenbHbiMn 
sneicrponpuBOAaMM ABM>KeHHfl, Ha cfinr. 2 - npuMep BbinonHeHna knHeiwaTHHecKOM cxeMbi topmo3hom 
cucTeivibi TpaHcnopTHoro cpeACTBa. 

TpaHcnopTHoe cpeACTBO c snetcrpoTsroM coAepwurr Ha Ka>KAoe BeAyu4ee Koneco 1 , 2 (cfcur. 1 ) OTAenbHbirt 
sneicrponpuBOA 3, 4, Ka>KAbm H3 KOTopbix coctomt M3 nocneAOBaTenbHO coeAHHeHHbix 6noKa ynpaBneHU^ 
5, cunoBoro npeo6pa30BaTena 6 \a sneKrpoMexaHUHecKoro 6noKa ABM>KeHM^ 7, BbinonHeHHoro c 
ncnonHMTenbHbiM sneicTpoABuraTeneM 8, CBfssaHHbiM nepe3 peAyKrop 9 c ocbK) cooTBeTCTByK)U4ero 
BeAymero Koneca 1,2w MexaHtmecKUM topmo30m 10, nynbT ynpaBneHna 1 1 c 3aAaTHMKOM 12 ckopoctm n 
HanpaBneHUH ABH>KeHMfl. 

B ycTpoPicTBO BBeAeH sneicrpoMexaHMMecKHM 6noKTopivio>KeHMfl 13, BbinoriHeHHbiM c bxoa3mm no nucny 
sneicrponpuBOAOB m o6o(mm BbixoAOM, CB??3aHHbiM c MexaHUMecKMMn T0pMO3aMH 10 nocneAHnx. B 
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Ka>K£OM aneicrponpHBOAe 6noK ynpaBneHH* 5 CHa6>KeH y3noM noninecKoro nepeicniOHeHHfl 14 CTpeMfl 
BXOAaMH n TpeMfl BbixoAaMM, ynpasrmeivibiM nepeKntowaTeneM 15, AByM* sneMem-aMM cpaBHeHu^ 16, 17 
AByMq KoppeKinpyioLHHMn aneMemraMH 18, 19 n cfcopMwpoBaTeneM ynpaB/iflK>mnx curHanoB 20. 
3/ieKrpoMexaHMHecKHM 6noK ABwweHH* 7 CHaSweH M3MepnTeneM 21 yrnoBoro nonoweHH* m nacTOTbi 
BpaLneHMfl Bana HcnonHHTenbHoro snejopoABHraTen* 8, a Ka>KAbift cmdobom npeo6pa30BaTenb 6 
BbinonHeH c Aono/iHUTe/ibHbiM bxoaom oTKmoHeHum nnTaHHa. 

npu 3tom b Ka>KAOM 3neKTponpiiBOAe nepBbiw bxoa nepBoro sneMeHTa cpaBHeHw* 16, flBn*K>mutic* 
bxoaom 6noKa ynpaBneHwa 5, noAKHKxeH k BbixoAy 33AaTHHKa 12 ckopoctm h HanpaBneHM* ABH>KeHna, a 
BTopoPi bxoa - k nepBOMy BbixoAy H3MepnTen* 21 yrnoBoro nono>KeHHfi w nacTOTbi Bpaaxenm Ba/ia 
ncnoriHMTenbHoro sneicrpoABuraTen* 8, bxoa nepBoro KoppeKrupyKDixjero 3/ieivieHTa 18 nepe3 
ynpaBnneMbiw nepeionioHaTenb 15 coeAHHeH c nepBbiM bxoaom h BbixoAOM nepBoro sneMem-a cpaBHeHu* 
16, a bnxoa - c oahmm M3 bxoaob BToporo sneMem-a cpaBHenna 17, noAKnwHeHHoro APyruM bxoaom ko 
BTopoMy BbixoAy M3MepnTenfl 21 yrnoBoro nonowemi* h nacTOTbi BpameHH* Bana ucnonHUTenbHoro 
3neKTpoABnraTe/ifl 8, a BbixoAOM - ko BXOAy BToporo KoppeKTHpyioujero sneMem-a 19, BxoAbi 
cf)opMnpoBaTe/ifl ynpaBnHHDLi4wx cnrHanoB 20 coeAMHeHbi c BbixoAOM BToporo KoppeKrupyfOLqero 
.._j3£ieMeHTa 19 n o6ohmh BbixoAaMn H3MepnTenq 21 yrnoBoro nonoweHra u nacTOTbi BpameHH* Bana 
McnojiHMTenbHoro sneiopoABiiraTenfl 8, a BbixoA flBrmeTc* BbixoAOM 6noKa ynpaBneHwa 5. 

BxoAbi y3na norwnecKoro nepeKntoneHWA 14 noAKnioneHbi k nepBOMy BXOAy nepBoro sneMeHTa cpaBHeHui* 
16, BbixoAy BToporo 3neMeHTa cpaBHeHna 17 n BTopoMy BbixoAy u3Mepkrrenfl 21 yrnoBoro nono>KeHMfl v\ 
nacTOTbi BpaiMeHUfl Ba/ia McnojiHMTenbHoro aneicrpoABHraTen* 8, a BbixoAbi - k ynpaBnfliomeMy BXOAy 
ynpaBnaeMoro nepeioiioHaTena 15, BXOAy OTKniOMeHHa nuTaHna cunoBoro npeo6pa30BaTena 6 h 
cooTBeTCTByioLMeMy BXOAy 3/ieKTpoMexaHMHecKoro 6noKa TopMOKeHw* 13. 

SneKTpoMexaHUHecKMM 6noKTopMo>KeHM* 13 Mo>KeT BKntonaTb b ce6n nocneAOBaTexibHo coeAHHeHHbie 
BcnoMoraTenbHbie 6noK ynpaBneHwa 22, cnnoBofi npeo6pa30BaTenb 23 h snenrpoABHraTenb 24, 
CB«3aHHbiM nepe3 BcnoMoraTeribHbiM peAynrop 25 c KynaHKOBbiM MexaHH3MOM 26, H3Mepirrenb 27 
yrnoBoro nono>KeHK* m nacTOTbi BpaaieHun Bana BcnoMoraTenbHoro sneRTpoABwraTen* 24 v\ asthhk 
KOHLieBoro nonoweHH* 28 BcnoMoraTenbHoro peAyicropa 25, BbixoAH KOTopbix noAKmoneHbi k cuma/ibHbiM 
BXOAaM BcnoMoraTenbHoro 6/ioKa ynpaBneHi/m 22, npu stom ynpaBnatOLi^e BxoAbi nocneAHero m BbixoA 
KynaHKOBoro MexaHH3Ma 26 flBn*K>TCH cooTBeTCTB e h h o bxoa3mh h oSlmmm BbixoAOM 6noKa 13. 

BcnoMoraTenbHbM 3/ieKrpoABnraTerib 24 sneKTpoMexaHwnecKoro 6/iOKa TopMoweHwq 13 Mo>Kej 6b!Tb 
BbinonHeH b BMAe cnHxpoHHoro anefcrpoABfiraTenfi c B036y>KAeHneM ot n octoa h h bix MamnTOB, a 
M3MepMTe/ib 27 yrnoBoro nonoKeHnq m nacTOTbi BpameHM* Bana BcnoMoraTenbHoro sjieKxpoABuraTena 
24 - b Bi/iAe coBOKynHOCTM Bpau4a»OLi4eroca TpaHCcfjopMaTopa 29 n BKnjoM'eHHoro Ha ero BbixoAe 
. npeo6pa30BaTen^ 30 "yron, cKopocTb-KOA". 

HcnoriHUTe/ibHbiM sneicrpoABuraTerib 8 sneicrpoMexaHMHecKoro 6/iOKa ABH>KeHM5i 7 3/ieKrponpnBOAa 
Mower 6biTb BbinonHeH b BHAe CMHxpoHHoro ABnraTe/i^ c B036y>KAeHneM ot nocTo*HHbix MarHMTOB, a 
M3MepnTenb 21 yr/ioBoro no/io>KeHM« n MacTOTbi Bpau^eHMfl Bana ncnonHMTenbHoro sneiapoABuraTen^ 8 - 
b BHAe coBOKyriHocTH Bpau4aK)U4eroc« TpaHcc^opMaTopa 31 m BKnioweHHoro Ha ero BbixoAe 
_ npeo6pa30BaTenji 32 "yron, CKopocTb-KOA". 

3aAaTMMK 12 ckopoctm m HanpaBneHH* ABn>KeHM« nynbTa ynpasneHna 1 1 MoweT 6biTb CHa6>KeH pyKO^TKoii 
ynpasneHM* c SecKOHTaKTHbSM 3aAanneM naparvierpoB. 

CucTeMa TopMOKeHMa MO>KeT 6biTb CHa6>KeHa pyKOHTKofi 33 pynHoro TopMo>KeHMfl. 

CuinoBow npeo6pa30BaTenb 6 MO>KeT 6biTb BbinonHeH no moctobom cxeMe c np^MeHeHMeM 
nonynpoBOAHMKOBbix sneMeHTOB. 

BnoK ynpaBneHMa 5 m nynbT ynpaBneHMH 1 1 Moryr 6biTb peanM30BaHbi KaK Ha aHanoroBbix sneMeHTax, TaK 
m Ha qucfcpoBbix sneMeHTax c npuMeHeHHeM MMKponpoqeccopHOM TexHMKH. 

3neKTponMTaHne TpaHcnopTHoro cpeACTBa MO>KeT ocyLqecTBnflTbc* KaK ot aKKyMyn^TopnoM 6aTapen 
(HanpwMep c Hanp«>KeHneM 24 B), TaK m ot ce™. 

MexaHMHecKMM TopM03 10 MO>KeT 6biTb BbinonHeH c KonoAKaMM 34 (0nr. 2) h KynanKOM 35, ocb KOToporo 
wepe3 pbmar 36, T^ry 37, Kynucy 38 h KpHBOiunn 39 cB*3aHa c peAyKropoM 25 sneicrpoMexaHMHecKoro 
6noKa TopMOKeHwa 13. T^ra 37 CB«3aHa c npy>KMHOM 40, a KpHBOiunn 39 c TonKaTeneM 41. Kyni/ica 38 
Mepe3 KapAaH 42, T*ry 43 m MexaHM3M pacqenneHH^ 44 cBq3aHa c pyKOjqTKOw pyHHoro TopMoweHH* 33. 
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CwcTeMa ynpaB^eHMfl TpaHcnopTHbiM cpeACTBOM pa6oxaeT cneAyiou4MM o6pa30M. 

B MCXOAHOM COCTOHHHH KOfieca 1, 2 33T0pM0>KeHbl C nOMOI±(bKD TOPM030B 10. PyMKa ynpaBneHHH 

3aAaTHMKa 12 HaxoAUTca b OTnyLqeHHOM (HeirrpanbHOM) nono>KeHHw. CucTeMbi ynpaBneHu* 
aneicrponpuBOAOB 3, 4 o6ecTOHeHbi. 

npn noAane sneiorponHTaHMfl ocymecTBnfleTCfl TecTupoBaHne cucTeivibi ynpaBneHH* (TexHunecKne 
cpeACTBa, ocyLqecTB/iflKDmne yKa3aHHoe TecTi/ipoBaHwe, Ha c£nr. 1 He noi<a3aHbi), nocne Mero no 
BbixoAHOMy curHany U 13 yrna norunecKoro nepet<nK)MeHMfi 14 BK/uonaeTc* 3/ieKTpoMexaHMHecKnPi 6/iok 
13. GneicrpoABuraTenb 24 nepe3 peAyicrop 25 m KynaMKOBbiM MexaHM3M 26 o6ecneHMBaeT B3BeAeHMe 
topmo30b 10 n pacTopMa>KMBaHne oceti BeAyu4nx Konec 1, 2. 

Ha BbixoAe 3aAaTHMKa 12 (pyMKa ynpaBneHna Tuna "awomcthk" HaxoAHTca b OTnyu_ieHHOM HefrrpanbHOM 
nono>KeHMn) ycTaHaBnuBaeTca HyneBow cuman T.e. U 3 = 0), Ha cmjiobom npeo6pa30BaTer»b 6 noAaeTca 
cunoBoe nuTaHne. no cw>iany U 15 c BbixoAa y3na non/mecKoro nepeKnioneHi/m 14 BicntoHaeTC* 
yripaBriHeivibiM nepefcnjOMaTenb 15 (nepeKHAHow KOHTaKT 33HHMaeT HW>KHee nono>KeHMe Ha cj)nr. 1) m 
3aAeMCTByeTca KOHTyp o6paTHOfi cbh3u no ymoBOMy nono>KeHWO a Bana wcnonHHTenbHoro ABwraTen* 8. 

\lpv\ 3tom ycTaHaBjinBaeTcn TaK Ha3biBaeMbM pe>KHM "aneKTpuMecKoro appeTupa", npw kotopom BeAyu4ne 
Koneca yAepwwBatOTCH b HananbHOM HyneBOM coctoahmh c noMOU4bK) AByxKOHTypHoft cnennuieih cucreMbi 

c 3aMKHyTbiMM uenflMM o6paTHOM CB5R3H no ckopocth Qj m ymoBOMy nono>KeHHK) a Bana ncnoJiHMTe/ibHoro 

ABMraTena. Bbi6op napaiweTpoB KoppeKTwpytoini/ix sneMeHTOB 18, 19 o6ecnem/iBaeTTpe6yeMbie 
CTaTunecKne noi<a3aTenn anejcrponpuBOAOB 3,4 b yi<a3aHHOM coctohhhm. 

I~ipn BbiBOAe pyMKH ynpaBJieHna nynbTa ynpaB/ieHna 11 M3 HefiTpanbHoro nonoweHi/m Ha BbixoAe 
3aAaTHMKa 12 noflBnaeTca cuman U 3 0, co ot b eTCTBy to ixi ki ft 3aAaHHOki TeKymefi ckopoctw ABWweHH* b 

3aAaHHOM HanpaBJieHnn. ynpaBnaeivibiM nepeicnKDMaTe/ib 15 B03BpamaeTCH b ncxoAHoe (noKa3aHHoe Ha 
<fcnr. 1) nonoKeHne. B oahokohtyphom cnennmew cucTeivie c 3aMKHyTOM o6paTHOM CBH3bto no CKopocru 
o6ecneHHBaeTC« OTpa6oTKa 3aAaHHoti cKopoc™ c AHHaMMHecKHMn noKa3aTenflMn, onpeAenaeMbiMM 
Bbi6opoM napaMeTpoB KoppeKTwpyjou^ero aneivieHTa 19. 

OopMnpoBaTe/ib ynpaBrmioi!4HX cumanoB 20 (BbinonHflKDmiiw no cymecTBy cfDyHKuwu KOopAHHaTHoro 
npeo6pa30BaTenq b cnynae npHMeHeHwa ncnoriHMTeribHoro ABwraTena nepeivieHHoro TOKa) o6ecneHMBaeT 
npeo6pa30BaHne CHnnana paccomacoBaHM* b cHmanbi 3aAaHn* tokob, nocTynajoLLiwe Ha bxoa cunoBoro 
npeo6pa30BaTenp 6. f1pn otom MoryT wcnorib30BaTbc?i "OfiopM^ie camanbi c BbixoAOB n3Mepi/iTenfi 21. 

nonynaeMbie Ha BbixoAe cunoBoro npeo6pa30BaTen* 6 HanpaweHUfl (tokm) nuTajoT o6motkm 
aneiapoABuraTerifl 8 m Ha ero Bany pa3BMBaeTCfl MOMeHT, Heo6xoAHMbM npuBeAeHM^ b ABM>KeHne 
BeAyuaero Koneca 1 . 

flna ocTaHOBKM TpaHcnopTHoro cpeACTBa pyHKa ynpaBneHna nynbTa ynpaBneHM^ 1 1 oTnycKaeTCfi n 
aBTOMaTunecKH 3aHHMaeT HeiiTpanbHoe nono>KeHne. Ha BbixoAe 3aA3THHKa 12 ycTaHaBnuBaeTC^ HyneBOM 
cuman, T.e. U 3 = 0. flpn cHM>KeHHM TeKyLqeii ckopocth qj ao Hyna (TOHHee ao HeKOToporo ycTaHOBneHHoro 

MMHUManbHoro 3HaMeHnq cu MMH ) y 3ej1 ^ornnecKoro nepeKnK)MeHn« 14 oSecnennBaeT nepeKnKDMeHMe 

ynpaBJiaeMoro nepeicnKDMaTena 15 (nepeKHAHOii KOHTaicr 3aHHMaeT HM>KHee nono>KeHMe, cf>nr. 1) 
ycTaHaBniiBa* a^« cucTeMbi ynpaBnennji sneicrponpuBOAaMM ABM>KeHi/m pe>KMM "aneiapunecKoro 
appeTupa". 



OAHOBpeivieHHO b y3ne nornnecKoro nepeKnK>HeHHJR 14 npou3BOAHTca aHann3 olum6km & Ha BbixoAe 
aneivieHTa cpaBHeHM^ 17. Ecnn ocTaHOBKa TpaHcnopTHoro cpeACTBa npon3BeAeHa na poBHOM 
noBepxHOCTn, 3HaMeHMe Tpe6yeMoro MOMeHTa Ha Bany aneicrpoABuraTena 8 HeBennKO n oain6Ka 5 w Ha 

BbixoAe aneivieHTa cpaBHeHna 17 He npeBbiiuaeT HeKOTopow ycTaHOBneHHOM noporoBoPt BennnuHbi, T.e. & 

< & nop (BennHUHa nopora MO>KeT KoppexrupoBaTbc?? b cucTeivie ynpaBneHMfl b 3aBMCMM0CTH ot 
coBOKynHOCTn pa3nnHHbix cjDaicropoB m pe>KHMOB pa6oTbi). B stom cnynae noAAep>KaHne cucTeMbi b 
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coctohhuh noKOfl ocyLi4ecTBnjReTca TonbKo 3a cneT AewcTBuq "aneicrpuHecKoro appeTHpa". 

Ecnn ocTaHOBKa npon3BefleHa b ycnoBwax, Tpe6yK)U4nx pa3BKTw* Ha Bany aneicrpoflBuraTeruq MOMeHTa 
(HanpuMep npn ocTaHOBKe Ha yKnoHe), to Ha Bbixo,qe sneMeHTa cpaBHeHna 17 Be/innnHa oujm6km 5 

CO 

npeBbiwaeTycTaHOB/ieHHoe noporoBoe 3HaHeHne, t. e. 5 > 5 nop . ripn stom OTcyTCTBue Ha BbixoAe ysna 
nornnecKoro nepexniOHeHHfl 14 cwma/ia U 13 o6ecneHHBaeT OTKnrcmeHue oneicrpoMexaHWHecKoro 6noKa 
TopMo>KeHMfl 13. flpn 3tom npnBOA*Tca b AefiCTBwe TopM03a 10 m 33TopMa>KMBaKDTcyi ocu BeAyLMHX Konec 
1 , 2. OAHOBpeMeHHo no cumany U 6 c y3na 14 CHHMaeTc* niiTanue c cunoBoro npeo6pa30BaTena 6. C 

yneTOM n3no>KeHHoro pa6onne coctohhw* y3na norMnecKoro nepeKnKweHwa 14 Moryr 6biTb oTpa>KeHbi 
cneAywoieM Ta6nni4etf: 

rAe U 3 - cuman Ha BbixoAe 3aA3THHKa 9; 
■~fc* 13 - cuman ynpaBneHHfl a^* aneiapoMexaHHHecKoro 6noKa TopMo>KeHHfl 13; 
U 15 - cuman ynpaBneHna a/i* ynpaBnaeMoro nepeKntonaTen*; 
U 6 - cuman OTKntoneHMfl ni/rraHum c cunoBoro npeo6pa30BaTena 6; 

5 M - cuman ouuh6kh Ha BbixoAe aneMem-a cpaBHeHwa 17; 



OJ - TeKyma« CKopocTb BpameHna Bana ncnonHMTenbHoro AsuraTen^ 8 b aneicrponpuiBOAe; 

+ - HannHwe cumana; 

- - OTcyTCTBue cumana; 

x - npoui3BonbHoe 3HaneHi/ie cuma/ia. 

B npeAnoweHHOM TpaHcnopTHOM cpeACTBe ocymecTBnfleTCfl Topivio>KeHMe iok nepe3 ocHOBHbie 
aneicrponpuBOAbi 3, 4 (npn mx BicniOMeHMM b pewrnvi "anefcrpunecKoro appeTHpa"), TaK h c noMoiAbKD 
topmo3ob 10, ynpaBn^eMbix ot aneicrpoMexaHMHecKoro 6noKa 13. 

TopMO>KeHMe b pewwvie "anejcrpuwecKoro appe™pa" onpeAenaeT BbicoKyio TOMHOcTb no3HLinoHnpoBaHym 
TpaHcnopTHoro cpeACTBa, onpeAen*eMy>o AewcTBueivi cneAfliMert cucTeMbi c 3aMKHyTbiMn o6paTHbiMn 
CB5R3AMH no ckopocth u yrnoBOMy nono>KeHHK). 

_3aTopMa>KMBaHMe ocew BeAymux Konec (npn B03BpaiAeHnn topmo30b 10 b ncxoAHoe cocTOHHwe) 
npoM3BOAHTCJR numb TorAa, KorAa Tpe6yeTc* 6onbixiOM MOMeHT Ha Bany ncnonHMTenbHoro ABuraTena 
aneKTponpuBOAa ABHweHHfl A-n* yAepwaHi/i* TpaHcnopTHoro cpeACTBa b coctohhuh noKoa (n npn 
BbinonHeHnn AononHMTenbHbix ycnoBMfi: cuman 3aAaHfm paBeH Hynrc, CKopocTb Bpau4eHi/m Bana 
McnonHMTenbHoro ABuraTena, a cneAOBaTenbHO m CKopocTb ABHweHua 6nn3KM k Hynra) n Heo6xoAHMO 
CHM3MTb pacxoA sneicrposHeprwH. T.e. b HopiuanbHOM pa6oMeM pe>KHMe (HanpuMep npn ABMweHHM no 
poBHotf noBepxHocTn) TopMo>KeHne TpaHcnopTHoro cpeACTBa MoweT ocyLAecTBnjrrbc* TonbKo 3a cneT 
AewcTBu* "aneiapuMecKoro appeTupa", npw kotopom He Tpe6yeTca BioiKDMeHne MexaHHMecKnxTopM030B. 
3to onpeAenaeT CHMxeHne noTpe6n*eMofi aneiaposHeprMM, ynyniueHne 3KcnnyaTai4MOHHbix noKa3aTenefi 
3a cseT CHH>KeHnn Luyivia n sneKTpoiviarHMTHbix noiviex m noBwujeHHe HaAewHoc™. 

3aTopivia>KMBaHMe oceii BeAyu-l^x Konec nyTeM B03Bpau4eHMfl topmo3ob 10 b McxoAHoe nono>KeHne wo>KeT 
6biTb ocyu4ecTBneHO m ot pyKO^TKn 33 pyHHoro TopMOKeHna He3aBwcnMO ot cocToannq cucTeMbi 
ynpaBneHMfl, a Tao<e no aBapuMHbiM cumanaM, Hanpniviep npeBbiujeHup AonycTMMbix tokob, neperpeBa 
ABMraTeneM m T.n. (cpeACTBa, ocyu4ecTBn5?K>Lnne aBapniiHoe TopMo>KeHne, He noKa3aHbi). 

TopM03Ha« cucTeivia TpaHcnopTHoro cpeACTBa MOweT 6biTb BbinonHeHa tbkmm o6pa30M, HTo6bi ycunne, 
Tpe6yeMoe Ha ocBo6o>KAeHne oceui BeAyiA^x Konec ot TopM03Hbix KonoAOK 34 (cjDnr. 2) m pacwuBaHwe 
npy>KHH 40, KOMneHcwpoBanocb AewcTBuewi TonKaTena 41 Ha KpuBoajun 39 b ero B3BeAeHHOM coctojihmm. 
npn 3tom ot sneKTpoABuraTenp 24 He Tpe6yeTca pa3BMTne MOMeHTa, a tokh b ero o6MOTKax MoryT 6biTb 
CHM>KeHbi ao MUHMManbHoro ypoBHfl, hto MOweT 6biTb o6ecneneHO no cumany c abthmkb KOHqeBoro 
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nono>KeHHfl 28. 



YKa3aHHoe o6cTo*TenbCTBO TaioKe onpenenner CHuweHwe o6mero pacxoAa 3JieKTpo3Heprnn b cucrreMe b 
cpaBHeHnn c u3BecTHbiMW peiueHMqMM, Tpe6yK)i_L|HMM nocTO^HHoro pacxoAa sneKrpoaneprnu Ha 
noAflep>KaHne aneicrpoMarHHTHbix Mycfcrr bo BKntoneHHOM coctoahhh (npn pacTopMo>KeHHb»x Konecax). 

npuMeHeHne b KanecTse ncno/iHUTenbHbix ABuraTeneii 8,24 cnHxpoHHbix ABuraTenefi c B036y>KAeHneM ot 
nocTo^HHbix MammoB u c ycTaHOB/ieHHbiMM Ha wx Banax cooTBeTCTBeHHO AaTHHKaMM ymoBoro 
nonoweHii* 31, 29 o6ecnennBaeT peajiM3aqMK) pe>KMMa 6ecKOHTaKTHoro ABwraTen* nocTO*HHoro TOKa 
(BflFlT) c B03M0>KH0CTbK) KoppeKqun nwTaK)U4nx ABuraTenui HanpaweHMfi (tokob) no BennwuHe v\ c£a3e f hto 
onpeAen^eT noBbiiueHne KanecTBa ynpaBneHM* m HaAe>KHOCTn cHCTeMbi b qenoM b cpaBHSHMM c 
M3BecTHbiMM peiueHn*Mn, npeAycMaTpi/iBaiOLLiHMii ncnorib30BaHne b sjieicrponpuBOAax ABuraTe/iePi 
nocTO^HHoro TOKa. 

npuMeneHne b 3aAaTHMKe 12 pyKoaTKM ynpaBneHHfl ™na "awomctwk" c 6ecKOHTaKTHbiM 3aAaHneM 
^BennHMHbi cKopoc™ h HanpaBneHwa ABHweHH* TaioKe onpeAenaeT noBbiojeHne h3a©>khocth cwcTeMbi. 

TaKUM o6pa30M b npeAnoweHHOM TpaHcnopTHOM cpeACTBe b cpaBHeHnn c H3BecTHbiMu o6ecneHWBaeTCfl 
CHn>KeHne pacxoAyeMoPi sneiaposHepruw (b TpaHcnopTHOM cpeACTBe c aBTOHOMHbiM nurraHneM sto 
onpeAe/i^eT k TOMy >Ke yBe/inneHne 3anaca xoAa), yBennneHne tomhocth no3nqnoHnpoBaHM« npn 
ocTaHOBKax, ynynujeHne 3KcnnyaTaunoHHbix noKa3aTenew 3a cneT CHiiweHi/ia ujyMa m anefcrpoMarHMTHbix 
noiviex n noBbiiueHMe H3a©>khoctii. 

OOPMYJIA M30EPETEHHfl 

1 . TPAHCPIOPTHOE CPEflCTBO C 3J1EKTPOWOI/I, co fl ep>KaLi4ee 3/ieKTponpMBOAbi, Ka»<AbM us 
KOTopwx coctomt H3 nocneAOBaTenbHo coeAWHeHHbix 6noKa ynpaBneHM*, cunoBoro npeo6pa30BaTen* u 
3/ieKTpoMexaHMHecKoro 6noKa ABwweHM*, BbinonHeHHoro c ncnonHWTenbHbiM sneicrpoABuraTeneM, 
CB«3aHHbiM nepe3 peAyKTop c ocbK) cooTBeTCTBy kd mere BeAyujero Ko/ieca, m MexaHimecKUM topmosom, 
nyribT ynpaB/ieHna c 3aAaTHHKOM ckopocth m HanpaBneHH* ABM^eHu^, OTnHnaKDmeeca TeM, mto b Hero' 
BBeAeH sneicrpoMexaHMMecKUM 6noK TopMOweHMH, BbinonHeHHbitf c BxoAaivin no nucny sneicrponpuBOAOB 

M 06L14MM BbJXOAOM, CBH3aHHbiM C MexaHMHeCKMMM T0pM033MM nOCJieAHMX, B K3>KA0M 3/ieKTponpHBOAe 

6jiok ynpaB/ieHMfl cHa6>KeH y3noM norwHecKoro nepeicnjoMeHH* c Tpewm BxoAaMM n TpeM* BbixoAaivm, 
ynpaBn^eMbiM nepeKjijoHaTejieM, AsyMs sneueHTaMM cpasneHna, AByr/s KoppeKTupyroLAUfviM sneivieHTarvm 
m cjDopMnpoBaTeneM ynpaBnflK>iqnx cuma/iOB, sneKrpoMexaHHHecKwti 6noK ABHweHHfi - n3MepwTeneM 
ymoBoro nono>KeHkifl n Macro™ BpaLAeHwn Bana HcnonHMTenbHoro sneicrpoABHraTena, a Ka>KAbiw 
cmjiobom npeo6pa30BaTerib BbinonHeH c AononHMTenbHbiM bxoaom OTtaircmeHna nuTaHMfl, npi/i stom b 
Ka>KAOM sneKrponpuBOAe nepBbiw bxoa nepBoro s/ieivieHTa cpaBHeHM^, *BnflK>LL4niica bxoaom 6noKa 
ynpaBn'eHMfl, noAKJiKDMen k BbixoAy 3aA3THMKa ckopoctm m HanpaB/ieHM^ ABn>KeHn«, a btopom bxoa - k ~" " = 
nepBOMy BbixoAy M3MepnTen« ymoBoro nonoKeHna n nacTOTbi Bpau4eHnn Bana ncno/iHUTeiibHoro 
3JieKrpoABnraTen5i, bxoa nepBoro KoppeKTupyioLnero sneMeHTa nepe3 ynpaBrmeMbifi nepeKriKDHaTerib 
coeAMHeH c nepBbiM bxoaom m BbixoAOM nepBoro 3/ieMeHTa cpaBHeHwa, a BbixoA - c oahmm H3 bxoaob 
BToporo sneMeHTa cpaBHeHwa, noAK/ifoneHHoro ApyruM bxoaom k BTopoMy BbixoAy M3MepwTeji« ymoBoro 
_ nojioweHMH h nacTOTbi Bpau4eHna Ba/ia ncnoriHMTenbHoro 3/ieKTpoABnraTenH, a BbixoAOM - k BXOAy 
BToporo KoppeKTupyraLi^ero 3/ieMeHTa, bxoaw cfDopMnpoBaTe/i^ ynpaBjijjrcnAnx curHanoB coeAMHeHbi c 
BbixoAOM BToporo KoppeKTupyjoLLjero aneMeHTa m o6ommh BbixoAaMn M3MepnTerijR yr/ioBoro nonoweHUH n 
MacTOTbi Bpau4eHM5q Bana ncnonHMTenbHoro sneKrpoABMraren^, a bwxoa HsnaeTCfl bwxoaom 6noKa 
ynpaBneHM^, BxoAbi y3na nornnecKoro nepeioirciHeHMfl noAKnraneHbi k nepBOMy BXOAy nepBoro sneMeHTa 
cpaBHeHU^, BbixoAy BToporo sneMeHTa cpaBHeHU^ n BTopoMy BbixoAy n3MepnTen« ymoBoro nono>KeHHH m 
nacTOTbi Bpau4eHM5i Bana ncnonHHTenbHoro sneicrpOABuraTena, a BbixoAbi - k ynpaBn«K)LqeMy BXOAy 
ynpaBn5ieMoro nepeKn^waTena, BXOAy OTKntoneHMfj nuTaHna cunoBoro npeo6pa30BaTen« n 
cooTBeTCTByioaieMy BXOAy aneicrpoMexaHUMecKoro 6noKa TopMO>KeHH^. 

2. TpaHcnopTHoe cpeACTBo no n.1, OTnuMaKDmeeca TeM, hto sneiapoMexaHMMecKnii 6noK TopMO>KeHnq 
BKnfonaeT b ce6a nocneAOBaTenbHo coeAHHeHHbie BcnoMoraTenbHbie 6noK ynpaBneHna, cunoBOM 
npeo6pa30BaTenb n sneicrpoABuraTenb, CBq3aHHbiM Mepe3 BcnoMoraTenbHbiM peAyicrop c KynanKOBbiM 
MexaHM3MOM, M3MepnTenb ymoBoro nonoweHun n MacTOTbi BpaLqeHnq Bana BcnoMoraTenbHoro 
snenrpoABuraTenq m a^thhk KOHqeBoro nonoweHMfl BcnoMoraTenbHoro peAynropa, BbixoAbi KOTopwx 
noAKnKDMenbi k curnanbHbiM bxoa3m BcnoMoraTenbHoro 6noKa ynpasneHMH, npn stom ynpaBnaKDixine 
BxoAbi nocneAHero m bwxoa KynaMKoaoro MexaHM3Ma flBn^joTca cooTBeTCTBeHHO BxoAaMM n o6iamm 
BbixoAOM AaHHoro 6noKa. 

3. TpaHcnopTHoe cpeACTBo no nn.1 m 2, OTnunaioLAeec* TeM, hto BcnowioraTenbHbm sneKrpoABuraTenb 
sneiapoMexaHMHecKoro 6noKa TopMOKeHna BbinonHeH b bma© cunxpoHHoro sneicrpoABuraTena c 
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B036y>KAeHneM ot nocTOHHHbix M3THHT0B, a n3MepnTenb ymoBoro nonoweHwa \a nacrroTbi BpameHw* Bana 
BcnoMoraTenbHoro sneicrpoABuraTenfl - b BWAe coBOKynHoc™ Bpaujaioineroc* TpaHccj^opwiaTopa v\ 
BKJiKDMeHHoro Ha ero BbixoAe npeo6pa30BaTen« yron, CKopocTb - koa- 

4. TpaHcnopTHoe cpeACTBO no n.1 f OTJinHaioLqeeca TeM, hto ncno/iHMTe/ibHbiM 3JieicrpoABnraTenb 
aneiapoMexaHMHecKoro 6/ioKa ABMweHHfl anejcrponpuBOAa Bbino/iHeH b bha© cwnxpoHHoro 
aneirrpoABuraTerifl c B036y>KAeHneM ot nocTOHHHbix MarHHTOB, a H3MepnTe/ib yrnoBoro nono>KeHMfl m 
nacTOTbi BpaujeHMfl Bana ncno/iHUTenbHoro anexTpoABuraTerm - b bha© coBOKynHOCTH BpamaK)LL|erocfl 
TpaHcct>opMaTopa u BKnraneHHoro Ha ero BbixoAe npeo6pa30BaTerm yron, CKopocTb - koa. 

5. TpaHcnopTHoe cpeACTBO no nn.1 - 4, OT/iHHaKDuieecfi TeM, hto 3aAaTHHK ckopocth w HanpasneHHfl 
ABH>KeHM^ ny/ibTa ynpaB/ieHm* CHa6>KeH pyKo^TKOM ynpaBneHup c SecKOHTaKTHbiM 3aAaHneM 
napaweTpoB. 
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